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The instant application having application No. 10/628, 782 has a total of 24 claims 
pending in the application; there are 4 independent claims and 20 dependent claims, all 
of which are ready for examination by the examiner The Examiner also notes the 
Applicants' preliminary amendment of claim 1 and cancellation of claim 5. 

INFORMATION CONCERNING IDS: 

The information disclosure statements (IDSs) submitted on 7/28/03 and 9/17/04 
have been considered by the Examiner. The submissions are in compliance with the 
provisions of 37 CFR 1.97. 

INFORMATION CONCERNING CLAIMS: 

Claim Rejections - 35 USC §112 

Claim14 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

1. Claim 14 recites "A disk array device according to claim 14...". A claim cannot 
depend from itself. A correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1,10, 15-18, and 21-24 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U.S. Patent No. 6,173,377 B1 to Yanai et al. (hereinafter Yanai). 

1 In regard to claim 1, Yanai teaches: 

"A disk array device (e.g., see column 12, lines 26-27; Fig. 4) comprising: 

"a plurality of input/output channels that receive data input/output requests from at least 
one external device;" (e.g., see column 7, line 61; elements 26 and 54 In Fig. 1). The 

host adaptors 26 and 54 shown in Fig. 1 receive the input/output host requests through 
input/output channels. 

"a plurality of cache memories provided for the corresponding respective input/output 
channels (e.g., elements 28 and 64 in Fig. 1), each of the cache memories connected 
to each of the corresponding respective input/output channels;" (e.g., see column 7, 
line 64; elements 28 and 64 in Fig. 1). 

"a disk drive device;" (e.g., see column 12, lines 40-42; elements 223a-223d in Fig. 
4). 

"a disk control module that performs data input/output to and from the disk drive device;" 
(e.g., see column 7, lines 63-66; elements 16 and 44 in Fig, 1). For example data 
transfer (e.g., I/O) between the host A and disk 20 is performed by the controller 16. 
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"and at least one communication module that communicatively connects the 
input/output channels with the disk control module;" (e.g., see column 7, lines 60-63; 
elements 26 and 54 in Fig. 1). For example channel adaptors 26 and 54 represent the 
communication module recited in the claim. 

"a control module that controls (e.g., elements 16 In Fig. 1), upon receiving a data 
input/output request from the at least one external device (e.g., see column 2, lines 
60-67; element 12 in Fig. 1), an execution order of a response processing to respond 
to the at least one external device according to the data input/output request and a 
consistency maintaining processing to maintain consistency of data stored in each of 
the cache memories." (e.g., see column 19, lines 57-60; column 23, line 19-20; 
column 24, lines 60-67), For example the host data is being written to the cache then 
is transferred to the disk. The data in primary and secondary caches are synchronized 
and consistency and state of data or volumes is maintained by flags. 

1 0. In regard to claim 10, Yanai teaches: 

"A disk array device comprising:" (e.g., see column 12, lines 26-27; Fig. 4). 

"a plurality of input/output channels that receive data input/output requests from at least 
one external device;" (e.g., see column 7, line 61; elements 26 and 54 in Fig. 1). 

"a plurality of cache memories provided for the corresponding respective input/output 
channels (e.g., elements 28 and 64 in Fig. 1), each of the cache memories connected 
to each of the corresponding respective input/output channels;" (e.g., see column 7, 
line 64; elements 28 and 64 in Fig. 1). 
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"a disk drive device;" (e.g., see column 12, lines 40-42; elements 223a-223d in Fig. 
4). 

"a disk control module that performs data input/output to and from the disk drive device;" 
(e.g., see column 7, lines 63-66; elements 16 and 44 in Fig. 1). 

"a communication module that communicatively connects the input/output channels with 
the disk control module;" (e.g., see column 7, lines 63-66; elements 16 and 44 in Fig. 
1). 

"a consistency maintaining module that performs a consistency maintaining processing 
to maintain consistency of data stored in each of the cache memories;" (e.g., see 
column 19, lines 57-60; column 23, line 19-20; column 24, lines 60-67). 

"and a control module that controls (e.g., elements 16 in Fig. 1), upon receiving a data 
input/output request from the at least one external device (e.g., see column 2, lines 
60-67; element 12 in Fig. 1), an execution order of a response processing to respond 
to the at least one external device according to the data input/output request and the 
consistency maintaining processing." (e.g., see column 19, lines 57-60; column 23, 
line 19-20; column 24, lines 60-67). 

1 5. In regard to claims 15 and 21, Yanai teaches: 

"wherein a plurality of logical volumes of logical storage regions is set on a storage 
region of the disk drive device (e.g., see column 13, line 64), the data input/output 
request includes an identifier for identifying at least one of the logical volumes that is a 
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subject of the data input/output request, and further comprising a module that performs 
the control of the execution order according to the identifier included in the data 
input/output request." (e.g., see column 16, lines 61-67; column 17, lines 1-13). 

1 6. In regard to claims 16 and 22, Yanai teaches: 

"a module that connects to another disk array device;" (e.g., see column 12, lines 50- 
52; element 246 in Fig. 4). 

"and a module that, upon receiving a data write request as the data input/output request 
(e.g., see element 16 In Fig. 1), writes data designated by the data write request in the 
disk drive device (e.g., see column 2, lines 62-65), and sends a write request for the 
data to the other disk array device." (e.g., see column 5, lines 35-50). 

17. In regard to claims 1 7 and 23, Yanai teaches: 

"wherein each of the input/output channels (e.g., see elements 26 and 54 in Fig. 1), 
upon receiving a data write request (e.g., see column 2, lines 62-65), operates in one 
of a write operation mode to write data in the disk drive device and a request send 
operation mode to send the write request to the other disk array (e.g., see abstract), 
and further comprising a module that performs the control of the execution order 
depending on which one of the write operation mode and the request send operation 
mode one of the input/output channels that receives the data input/output request is 
operating in." (e.g., see column 5, lines 35-50). 

1 8. In regard to claim 18, Yanai teaches: 
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"A method for controlling a disk array device," (e.g., see column 12, lines 26-27; Fig. 
4). 

"the disk array device comprising a plurality of input/output channels that receive data 
input/output requests from at least one external device," (e.g., see column 7, line 61; 
elements 12, 26, and 54 in Fig. 1). 

"a plurality of cache memories provided for the corresponding respective input/output 
channels," (e.g., elements 28 and 64 in Fig. 1). 

"each of the cache memories connected to each of the corresponding respective 
input/output channels/' (e.g., see column 7, line 64; elements 28 and 64 in Fig. 1). 

"a disk drive device," (e.g., see column 12, lines 40-42; elements 223a-223d in Fig. 
4). 

"a disk control module that performs data input/output to and from the disk drive device," 
(e.g., see column 7, lines 63-66; elements 16 and 44 in Fig. 1). 

"a communication module that communicatively connects the input/output channels with 
the disk control module," (e.g., see column 7, lines 63-66; elements 16 and 44 in Fig. 
1)- 

"and a consistency maintaining module that performs a consistency maintaining 
processing to maintain consistency of data stored in each of the cache memories," 
(e.g., see column 19, lines 57-60; column 23, line 19-20; column 24, lines 60-67). 
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"the controlling method comprising the steps of: receiving a data input/output request 
from the at least one external device;" (e.g., see column 2, lines 60-67; element 12 in 
Fig.1) 

"and controlling an execution order of a response processing to respond to the at least 
one external device according to the data input/output request and the consistency 
maintaining processing." (e.g., see column 19, lines 57-60; column 23, line 19-20; 
column 24, lines 60-67). 

24. In regard to claim 24, Yanai teaches: 

"A storage system comprising:" (e.g., see column 1, lines 25-30; Fig. 1). 

"at least one external device;" (e.g., see column 7, line 53; element 12 in Fig. 1) 

"and a disk array device including a plurality of input/output channels that receive data 
input/output requests from at least one external device," (e.g., see column 7, line 61; 
elements 26 and 54 in Fig. 1). 

"a plurality of cache memories provided for the corresponding respective input/output 
channels," (e.g., elements 28 and 64 In Fig. 1). 

"each of the cache memories connected to each of the corresponding respective 
input/output channels," (e.g., see column 7, line 64; elements 28 and 64 in Fig. 1). 

"a disk drive device," (e.g., see column 12, lines 40-42; elements 223a-223d in Fig. 
4). 
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"a disk control module that performs data input/output to and from the disk drive device," 
(e.g., see column 7, lines 63-66; elements 16 and 44 in Fig. 1). 



"a communication module that communicatively connects the input/output channels with 
the disk control module/' (e.g., see column 7, lines 63-66; elements 16 and 44 in Fig. 
1). 



"and a consistency maintaining module that performs a consistency maintaining 
processing to maintain consistency of data stored in each of the cache memories," 
(e.g., see column 19, lines 57-60; column 23, line 19-20; column 24, lines 60-67). 
"wherein the disk array device includes a control module that controls (e.g., elements 
16 in Fig. 1), upon receiving a data input/output request from the at least one external 
device," (e.g., see column 2, lines 60-67; element 12 in Fig. 1). 



"an execution order of a response processing to respond to the at least one external 
device according to the data input/output request and the consistency maintaining 
processing." (e.g., see column 19, lines 57-60; column 23, line 19-20; column 24, 
lines 60-67). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 2-4, 6, 8, 11, and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yanai in view of U.S. Patent No, 6, 792,507 to Chiou et al. 
(hereinafter Chiou). 

2. In regard to claim 2 Yanai teaches all limitation recited in claim 1 but does not 
expressly teach: "a consistency maintaining module that performs a consistency 
maintaining processing to maintain consistency of data stored in each of the cache 
memories." 

Chiou teaches: "a consistency maintaining module that performs a consistency 
maintaining processing to maintain consistency of data stored in each of the cache 
memories." (e.g., see column 6, lines 34-37) for maintaining cache coherency or 
consistency in the network storage system. 

Disclosures by Yanai and Chiou are analogous because both reference the storage 
system with plurality of cache memories. 

At the time of invention it would have been obvious to a person of ordinary skill in art to 
modify the storage system taught by Yanai to include cache coherency (e.g., 
consistency) method disclosed by Chiou. 

The motivation for cache coherency (e.g., consistency) as shown in column 2, lines 50- 
53 of Chiou would have been to provide a high performance, efficient cache system and 
method for network storage. 

Therefore, it would have been obvious to combine disclosures by Chiou with Yanai for 
benefit of cache coherency or consistency as specified in the claims. 
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3. In regard to claim 3, Chiou further teaches: 

"wherein the consistency maintaining module performs the consistency maintaining 
processing depending on a content of the data input/output request." (e.g., see column 

3, lines 23-31; column 6, lines 34-37). 

4. In regard to claim 4, Chiou further teaches: 

"wherein the consistency maintaining module performs the consistency maintaining 
processing first depending on a content of the data input/output request (e.g., see 
column 3, lines 23-31), and then a response processing to the external device is 
executed." (e.g., see column 4, lines 4-17). For example when a write input/output 
request detected, a message regarding the write request is broadcasted and all cache 
managers in the network decide maintains cache coherency depending upon the 
amount of data, a cache invalidation or a cache update would be performed. 
6. In regard to claims 6 and 1 1, Yanai teaches all limitation recited in claims 1 and 
10 but does not expressly teach: %hen data stored in one of the cache memories is 
updated, the consistency maintaining module invalidates data stored in at least another 
one of the cache memories." 

Chiou teaches: Vhen data stored in one of the cache memories is updated (e.g., 
see column 2, lines 24-25), the consistency maintaining module invalidates data 
stored in at least another one of the cache memories." (e.g., see column 3, lines 28- 
31 ) for invalidating the caches on the network that are on the same access zone when 
the amount of data is above some threshold. 



Application/Control Number: 10/628,782 Page 12 

Art Unit: 2187 

Disclosures by Yanai and Chiou are analogous because both reference the storage 

system with plurality of cache memories. 

At the time of invention it would have been obvious to a person of ordinary skill in art to 
modify the storage system taught by Yanai to include cache coherency (e.g., 
consistency) including cache invalidation method disclosed by Chiou. 
The motivation for cache coherency (e.g., consistency) including cache invalidation as 
shown in column 2, lines 50-53 of Chiou would have been to provide a high 
performance, efficient cache system and method for network storage. 

Therefore, it would have been obvious to combine disclosures by Chiou with Yanai for 
benefit of invalidating caches as specified in the claims. 

8. In regard to claims 8 and 13, Yanai teaches all limitation recited in claims 1 and 
10 but does not expressly teach: "when data stored in one of the cache memories is 
updated, the consistency maintaining module updates data stored in at least another 
one of the cache memories." 

Chiou teaches: Vhen data stored in one of the cache memories is updated (e.g., 
see column 2, lines 24-25), the consistency maintaining module updates data stored in 
at least another one of the cache memories." (e.g., see column 3, lines 28-31) for 

updating the caches on the network that are on the same access zone when the 
amount of data is below some threshold. 

Disclosures by Yanai and Chiou are analogous because both reference the storage 
system with plurality of cache memories. 
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At the time of invention it would have been obvious to a person of ordinary si<ill in art to 
modify the storage system taught by Yanai to include cache coherency (e.g., 
consistency) including cache updating method disclosed by Chiou. 
The motivation for cache coherency (e.g., consistency) including cache updating as 
shown in column 2, lines 50-53 of Chiou would have been to provide a high 
performance, efficient cache system and method for network storage. 

Therefore, it would have been obvious to combine disclosures by Chiou with Yanai for 
benefit of updating caches as specified in the claims. 

ALLOWABLE SUBJECT MATTER 

Claims 7, 9, 12, 14, 19 and 20 are objected to as being dependent upon rejected 
based claims, but would be allowable if rewritten in correct and independent form 
including all of the limitations of the base claim and any intervening claims. 
1. The primary reason for allowance of claims 7, 9, 12, 14, 19 and 20 in instant 
application is the combination with the inclusion of the following limitations: wherein the 
data stored in the one of the cache memories and the data stored in the at least 
another one of the cache memories are stored in an identical storage region of 
the disk drive device. 



: IMPORTANT NOTE : 

I fthe applicant should choose to rewrite the independent claims to include the 
limitations recited in either one of the claims, the applicant is encouraged to amend the 
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title of the invention such that it is descriptive of the invention as claimed as required 
be sec. 606.01 of the MPEP. Furthermore, the summary of invention arid the abstract 
should be amended to bring them into harmony with the allowed claims as required by 
paragraph 2 of sec. 1302.01 of the IVIPEP, 

As allowable subject matter has been indicated, applicant's response must either 
comply with all formal requirements or specifically traverse each requirement not 
compiled with. See 37 C.F.R. § 1.111(b) and § 707.07(a) of the IVI.P.E.P. 

Conclusion 

The prior art made of record and not relied upon are as follows: 

1. U. S. Patent Publication No. 2004/0078517 A1 to Kaneko et al. describes Disk 
array device, method for controlling the disk array device and storage system. 

2. U. S. Patent No. 6,912,669 B2 to Hauck et al. describes Method and apparatus 
for maintaining cache coherency in a storage system. 

3. U. S. Patent Publication No. 6,073,218 to DeKoning et al. describes Methods and 
apparatus for coordinating shared multiple raid controller access to common storage 
devices. 

Any inquiry concerning this communication should be directed to Hashem 
Farrokh whose telephone number is (571) 272-4193. The examiner can normally be 
reached Monday-Friday from 8:00 AM to 5:00 PM. 

If attempt to reach the above noted Examiner by telephone are unsuccessful, the 
examiner's supervisor, Mr. Donald A Sparks, can be reached on (571) 272-4201. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
application may be obtained from either private PAIR or Public PAIR. Status information 
for unpublished application is available through Private PAIR only. For more information 
about PAIR system, see http://pair-direct.uspto.gov . Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBS) at 
866-217-9197 (toll-free). /\ . 
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